The dataset developed consists of 108 blood drip stains developed with fresh porcine blood, blood admixed with different dosage of Warfarin and Heparin, respectively. For each particular blood type (i.e. fresh blood, blood admixed with Warfarin at different dosage and blood admixed with Heparin at varied dosage) stain patterns were created by passive dripping of blood from a 2.5 cm 3 subcutaneous syringe with needle filled to capacity, at 30°, 60°and 90°angle of impact with corresponding fall height of 20, 40 and 60 cm respectively. In the other dataset of 162 datapoints, 81 regular drip stains were formed from blood that had dripped passively from a subcutaneous syringe without needle at the aforementioned angle of impact and fall height, while the other stains were formed as a result of dripping of blood from a subcutaneous syringe with needle. In order to compare stains formed, all stains were recorded on the same representative, non-porous, smooth target surface under similar physical conditions. The interpretations relevant to the dataset are available in the article titled '2D Source Area prediction based on physical characteristics of a regular, passive blood drip stain' (Basu and Bandyopadhyay, 2016) [7] . An image pre-processing algorithm for extracting ROI has also been incorporated in this article.
a b s t r a c t
The dataset developed consists of 108 blood drip stains developed with fresh porcine blood, blood admixed with different dosage of Warfarin and Heparin, respectively. For each particular blood type (i.e. fresh blood, blood admixed with Warfarin at different dosage and blood admixed with Heparin at varied dosage) stain patterns were created by passive dripping of blood from a 2.5 cm 3 subcutaneous syringe with needle filled to capacity, at 30°, 60°and 90°angle of impact with corresponding fall height of 20, 40 and 60 cm respectively. In the other dataset of 162 datapoints, 81 regular drip stains were formed from blood that had dripped passively from a subcutaneous syringe without needle at the aforementioned angle of impact and fall height, while the other stains were formed as a result of dripping of blood from a subcutaneous syringe with needle. In order to compare stains formed, all stains were recorded on the same representative, non-porous, smooth target surface under similar physical conditions. The interpretations relevant to the dataset are available in the article titled '2D Source Area prediction based on physical characteristics of a regular, passive blood drip stain' (Basu and Bandyopadhyay, 2016) [7] . An image pre-processing algorithm for extracting ROI has also been incorporated in this article. Value of the data
• The dataset is the first of its kind.
• No dataset for bloodstain patterns is available as a benchmark dataset for computer scientists or mathematicians who do not have access to resources to create such a database.
• The dataset can be processed in a standard computer with 4 GB RAM.
• The dataset has been developed as per the physical evidence documentation guidelines followed in Forensic science.
Data
Passive drip stains were developed from blood droplets of fresh porcine blood, blood thoroughly admixed with different dosage of Warfarin (i.e. 2 mg, 4 mg, 6 mg, 8 mg, 10 mg) and Heparin (i.e. 260 I. U., 520 I.U., 780 I.U., 1040 I.U., 1300 I.U.) emanated from a subcutaneous syringe with and without needle by varying the angle of impact in the range of 30°, 60°and 90°against fall height of 20, 40 and 60 cm [1, 2] respectively. The drip stains were photographed based on the guidelines followed for documentation of physical evidence in forensic science. Table 1 documents the standards used for archiving the drip stain pattern images.
Experimental design, materials and methods
Pig blood was used in developing the bloodstain dataset as pig blood rheology closely resembles human blood rheology [3, 4] . The experiment was undertaken at the Kolkata Municipal Pig Slaughter House with due permission from the concerned authorities.
All experiments that were conducted with fresh porcine blood were performed within 15 min from the time of collection of blood from a freshly slaughtered pig. For experiments in which blood thoroughly admixed with Warfarin was used, the container in which blood was collected was lined with aqueous solution of Warfarin prepared with distilled water. Again, experiments in which blood thoroughly admixed with Heparin was used, the container in which blood was collected was lined with different dosage of Heparin based on experimental requirements. Blood admixed with Warfarin or Heparin was allowed to stand for 24 h in an antechamber at the slaughter house that was maintained at 4°C with stirring by an automatic overhead stirrer at 20 rpm [5] . Two hours prior to experimentation, blood admixed with Warfarin or Heparin was placed in a chamber maintained at 37°C with light stirring (20 rpm) by an automated overhead stirrer. Experimentation was started only when the temperature of blood was found to be 37°C on a digital thermometer.
The experiment was performed in 2 parts. The first part dealt with development of drip stains from blood drops emanated from a subcutaneous syringe with needle. The angle of impact and the fall height were varied. Fig. 1 represents the experimental setup. The subcutaneous syringe was clamped and a protractor was attached to the clamp as demonstrated in Fig. 1 .
In order to achieve a particular angle of impact, the angle of inclination of the target surface was varied. A centimeter scale was used to calibrate fall height. Pressure required to eject a single blood droplet pendant from the subcutaneous syringe with needle was empirically calculated. Table 2 represents the angle of impact and fall height combination set used for the development of drip stain with fresh porcine blood, 250 ml of blood thoroughly admixed with different dosage of Warfarin and 250 ml of blood thoroughly admixed with different dosage of Heparin.
In the second part of the experiment, the experimental setup illustrated in Fig. 1 was used to develop drip stain patterns at varying angle of impact and fall height by allowing blood pendant formation and subsequent dripping under the action of gravity from a subcutaneous syringe with and without needle. Table 3 documents the specification of impact angle and fall height used for development of drip stain patterns in the second part of the experiment.
All of the experiments were carried out under similar environmental conditions. The clean room in which the experiments were performed was maintained at 37°C. Table 4 represents the atmospheric conditions maintained within the laboratory across all experiments undertaken.
During each dripping done, the column of blood in the syringe was maintained at 2.5 cc with no air bubbles. In order to compare the drip stains formed, all stains were recorded on the same representative non-absorbent/non-porous, smooth paper target surface. Table 5 provides the specification of the target surface that has been used for the experiments.
Blood is an integral component in the experiments undertaken. Blood from healthy pigs was used in dataset creation. Table 6 provides a summary of the properties of porcine blood that was used in the experiments. Only singular, non-overlapping, regular drip stains were included in the dataset. Total number of drip stains developed 108(18 þ45þ 45) Table 3 The combination of the angle of impact and fall height that have been used for formation of drip stains from a subcutaneous syringe with and without needle when the 2.5 cc subcutaneous syringe was filled to capacity. The samples created during the experiment were allowed to dry and hence photographed using a Nikon Coolpix L610 camera. The images were taken by placing horizontal and vertical scales with respect to the stain [6] . The camera lens was held parallel to the target surface on which the stains were formed [6] . The aspect ratio for each image was maintained. Fig. 2 represents how length, breadth, angle of impact and total number of spines were calculated for each stain pattern.
Technical validation
Each sample was carefully created. For each particular angle of impact at which the stains were created, the angle of impact was calculated from the static stains using the accepted formula, sin À 1 (breadth/length) [6] . To validate and also to minimize experimental error the following steps were undertaken.
1. Each stain pattern documented in Sheet 1 and Sheet 2 was recreated nine times to minimize error. 2. The dataset in Sheet 2 was shuffled and cross-validated to prevent over-fitting of the prediction model.
The standard deviation and standard error values for the measured parameters, such as length, breadth, total number of spines and calculated angle of impact for the 108 datapoints strong dataset was calculated. The standard error and variance of the samples created with Heparin was estimated. The paper on '2D Source area prediction based on physical characteristics of a regular, passive blood drip stain' reports the length, breadth of stain created using fresh blood and Warfarin were found to follow normal distribution while the length and breadth of stains created with Heparin were found to follow a non-normal distribution [7] . Again, the distribution of the total number of spines for the stains created with Heparin, Warfarin and fresh blood was found to deviate from a normal distribution [7] .
The length, breadth and total number of spines of the dataset of Heparin for dosage of 260 I.U. mixed with 250 ml of porcine blood consisting of 9 datapoints can be represented as a normal distribution by using the inverse of the square root of length value, inverse of the square of the breadth and logarithm of the total number of spines as a variable (refer Fig. 3) [8] .
The transformed length, breadth and total number of spines for the nine datapoints were found to follow normal distribution with Shapiro Wilk value of 0.862(p ¼0.100 4 0.05), 0.909(p ¼0.310 40.05) and 0.901 (p ¼ 0.334 40.05) [df ¼7, as the number of spines for two of nine datapoints was recorded as zero] respectively. Blood drops were ejected from a 2.5 cc subcutaneous syringe with needle filled to capacity with 250 ml of porcine blood thoroughly admixed with 260 I.U. of Heparin. The points that include 95% of the inverse of the square root of length observations are 0.9164 (mean) 71.96 Â 0.25953(standard deviation), giving a range of 0.4077212 and 1.4250788 [9] . There stands only 5% chance that the population mean will lie outside the points defined by Multiple checks on the 108 datapoint strong dataset revealed that certain values of length and breadth in the dataset created with Heparin (dosage -260 I.U. in 250 ml of porcine blood) had values incorporated from a different scale of measurement. Given that a set of values came from a different measurement scale, these values contributed to the non-normal distribution of the length and breadth parameters. range of 0 and 4.674, given that the number of spines cannot be negative. Again, there is 95% chance that the mean of the total number of spines for the entire population will lie in the range 2.04 7 2.30 Â 44,790, defined by the points 1.0058 and 3.0716 (refer Fig. 5 ).
When the angle of impact and fall height is taken into consideration in accordance with the source of emission and dosage when grouping stain patterns, the standard deviation from the mean and the 
Table 7
The mean and standard deviation of the length, breadth and total number of spines for 9 stain patterns formed by ejection of blood drop from a 2.5 cc subcutaneous syringe without needle filled to capacity with blood (250 ml) mixed with 2 mg of Warfarin at an impact angle of 60°and fall height of 40 cm. median absolute deviation were found to be much lower than the standard deviation value for the length, breadth and total number of spines for stains grouped only on the basis of source of emission and dosage. For Sheet 2 in the dataset, the mean and standard deviation of length, breadth and total number of spines for 9 stains grouped on the basis of dosage (2 mg of Warfarin in 250 ml of blood), emission point (2.5 cc subcutaneous syringe without needle), fall height (40 cm) and angle of impact (60°) are represented in Table 7 .
Stain parameters
The standard deviation of the calculated angle of impact from the intended angle of impact irrespective of other specification was calculated for the 108 datapoint strong dataset. The variance and standard deviation of the calculated angle of impact from the median value of 30°across 36 datapoints was calculated as 4.8322 degree 2 and 2.1982°respectively. The standard deviation of the calculated angle of impact from the intended angle of impact (60°) and median value of 59°was recorded as 5.6470°and 5.1695°respectively. For 90°angle of impact the standard deviation and variance was recorded as 0°. For the dataset represented in 'Sheet 2', 9-fold cross-validation was performed to control or prevent over-fitting of the prediction data model.
Usage hints
Image pre-processing is an integral step towards removing noise, artefacts (such as ruler, pencil markings in this case etc.) from an image. Extraction of the Region of Interest (ROI) from an image is the first step towards selection or extraction of relevant features from the image. In order to aid users, the authors have developed an algorithm for pre-processing and thereby extraction of Region of Interest from the images documented in Sheet 1 and 2. Fig. 6 represents a block diagram of the algorithm that might be used for pre-processing and ROI extraction from the image. The time complexity of the algorithm presented is O(n 2 ).
